Valsartan inclusion by methyl-β-cyclodextrin: thermodynamics, molecular modelling, Tween 80 effect and evaluation.
The rationale of present study is to investigate the effect of Tween 80 on encapsulation ability of valsartan (VAL) by methyl-β-cyclodextrin (M-β-CD) and to determine the exact mode of binding. Phase solubility studies indicated 1:1 stoichiometry between VAL and M-β-CD both in the presence and absence of Tween 80. The NMR and molecular modelling studies indicated the insertion of both aromatic and aliphatic regions of VAL into the M-β-CD cavity suggesting the coexistence of two 1:1 complexes in equilibrium with each other. The stability constants, K1 (aromatic) and K2 (aliphatic), were enhanced in the presence of Tween 80 as evident by higher value of stability constants (K1 1992.0M(-1), K2 1864.0M(-1)) for ternary system in comparison to binary system (K1 1741.6M(-1), K2 1499.2M(-1)). Efficacy of ternary complex was established by significant decrease in the systolic blood pressure of deoxycorticosterone acetate (DOCA) induced hypertensive rats.